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(57) ABSTRACT 
A sheet-discharge device, including: a sheet-discharge 
mechanism having a discharge opening from which a sheet is 
discharged in a discharge direction; a stopper having a hitting 
portion against which a leading edge, in the discharge direc 
tion, of the discharged sheet hits, so that the sheet is bounced 
back; a discharge tray having a Support Surface on which the 
sheet bounced back by the stopper is Supported; and a sheet 
discharge controller configured to control the sheet-discharge 
mechanism such that the discharged sheet flies above the 
Support Surface, wherein the hitting portion is provided at a 
position where a one-side portion of the leading edge first hits 
the hitting portion, the one-side portion of the leading edge 
being nearer to a one-side end of the sheet than a center of the 
leading edge in an orthogonal direction parallel to a horizon 
tal plane and orthogonal to the discharge direction. 

8 Claims, 10 Drawing Sheets 
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1. 

SHEET DISCHARGE DEVICE AND IMAGE 
RECORDINGAPPARATUS EQUIPPED WITH 

THE SHEET DISCHARGE DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from Japanese 
Patent Application No. 2012-217470, which was filed on Sep. 
28, 2012, the disclosure of which is herein incorporated by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a sheet-discharge device 

and an image recording apparatus equipped with the sheet 
discharge device. 

2. Description of Related Art 
There is known a sheet-discharge device having: an end 

face (as a stopper) against which a discharged sheet hits, so 
that the sheet drops downward on a Support Surface of a 
discharge table (discharge tray); and side fences configured to 
adjusta width of the discharge tray inaccordance with a width 
of the sheet, so as to align sheets stacked on the Support 
surface of the discharge table with respect to the width direc 
tion of the sheets. 

SUMMARY OF THE INVENTION 

In the above-indicated device, however, where the width of 
the discharge tray is not adjusted by the side fences for the 
purpose of discharging recording media in different sizes to 
the discharge tray, there may be a risk of poor alignment, in 
the width direction, of the sheets to be stacked on the dis 
charge tray. In other words, when a leading edge of the dis 
charged sheet hits on the end face and the sheet is bounced 
back by the end face, the sheet may be moved randomly in one 
or the other of widthwise opposite directions of the discharge 
tray, so that the sheets may not be properly aligned in the 
width direction thereof on the discharge tray. 

It is therefore a first object of the invention to provide a 
sheet-discharge device that ensures, with higher reliability, 
properalignment of sheets when stacked. It is a second object 
of the invention to provide an image recording apparatus 
equipped with the sheet-discharge device. 
The above-indicated first object of the invention may be 

attained according to a first aspect of the invention, which 
provides a sheet-discharge device, comprising: a sheet-dis 
charge mechanism having a discharge opening and config 
ured to discharge a sheet from the discharge opening in a 
discharge direction that intersects a vertical direction by per 
mitting the sheet to fly; a stopper having a hitting portion 
against which a leading edge, in the discharge direction, of the 
sheet discharged from the discharge opening hits, so that the 
sheet is bounced back; a discharge tray having a Support 
surface on which the sheet bounced back by the stopper is 
Supported, the discharge tray being disposed, between the 
discharge opening and the stopper, at a height level in the 
vertical direction lower than a height level of the hitting 
portion of the stopper, and a sheet-discharge controller con 
figured to control the sheet-discharge mechanism Such that 
the sheet discharged from the discharge opening flies above 
the Support Surface, wherein the hitting portion is provided at 
a position at which a one-side portion of the leading edge of 
the sheet first hits the hitting portion, the one-side portion of 
the leading edge being nearer to a one-side end of the sheet 
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2 
than a center of the leading edge in an orthogonal direction 
that is parallel to a horizontal plane and that is orthogonal to 
the discharge direction. 
The above-indicated second object of the invention may be 

attained according to a second aspect of the invention, which 
provides an image recording apparatus, comprising: the 
sheet-discharge device described above; a recording portion 
configured to record an image on the sheet based on a record 
ing command before the sheet is discharged from the dis 
charge opening by the sheet-discharge mechanism; and a 
stopper-pivoting controller configured to control the stopper 
pivoting mechanism to pivot the stopper from the first posi 
tion to the second position or from the second position to the 
first position, such that, where a new recording command is 
received, at least one sheet on which an image has been 
recorded based on the new recording command is stacked on 
sheets already discharged to the discharge tray at a position 
different from a position of an uppermost one of the sheets. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, advantages and tech 
nical and industrial significance of the present invention will 
be better understood by reading the following detailed 
description of an embodiment of the invention, when consid 
ered in connection with the accompanying drawings, in 
which: 

FIG. 1 is a side view schematically showing an overall 
structure of an ink-jet printeraccording to one embodiment of 
the present invention; 

FIG. 2 is a side view of a sheet-discharge device shown in 
FIG. 1; 

FIGS. 3A and 3B are plan views of the ink-jet printer 
shown in FIG. 1, more specifically, FIG. 3A shows a state in 
which a stopper is placed at a first position and FIG. 3B shows 
a state in which the stopper is placed at a second position; 

FIGS. 4A-4E show a movement of a sheet when discharged 
from a discharge opening in the state in which the stopper is 
placed at the first position; 

FIGS. 5A-5D show a movement of a sheet when dis 
charged from the discharge opening in the state in which the 
stopper is placed at the second position; 

FIG. 6 is a block diagram showing an electric structure of 
a control device shown in FIG. 1; 

FIG. 7 is a flow chart showing an operation of the inkjet 
printer shown in FIG. 1; 

FIGS. 8A-8D show a movement of a sheet when dis 
charged from the discharge opening in a state in which the 
stopper is placed at a third position, in an ink-jet printer 
according to one modified example of the embodiment; 

FIG. 9 is a plan view of an ink-jet printer according to 
another modified example of the embodiment; and 

FIGS. 10A-10C are plan views of an inkjet printer accord 
ing to still another modified example of the embodiment. 

DETAILED DESCRIPTION OF EMBODIMENT 

There will be explained one embodiment of the present 
invention with reference to the drawings. 

Referring first to FIG. 1, there will be explained an overall 
structure of an image recording apparatus equipped with a 
sheet-discharge device according to one embodiment of the 
invention. In the present embodiment, the image recording 
apparatus is an ink-jet printer 1 configured to record an image 
on a sheet P by ejecting ink thereto. The printer 1 has: a 
recording portion 40 configured to record an image on a sheet 
P by attaching ink thereto, a conveyance mechanism 30 con 
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figured to convey the sheet P such that the sheet P passes right 
below the recording portion 40; a sheet-supply device 20 
configured to supply the sheet P to the conveyance mecha 
nism 30; and a sheet-discharge device 50 configured to dis 
charge the sheet P on which an image has been recorded by 
the recording portion 40. 

The printer 1 has a housing 1 having a rectangular paral 
lelepiped shape. In a space defined by the housing 1a, there is 
formed a sheet conveyance path through which the sheet P is 
conveyed along bold arrows in FIG. 1 from a sheet-supply 
tray 23 toward a discharge opening 61 that will be explained. 

In the housing 1a, there are accommodated the recording 
portion 40, the sheet-supply device 20, the conveyance 
mechanism 30, a discharge mechanism 60 of the sheet-dis 
charge device 50, a control device 100 configured to control 
operations of various portions of the printer 1, and so on. 
Further, on a top plate of the housing 1a, there are provided a 
stopper 70, a discharge tray 80, and a stopper pivoting mecha 
nism 90 that constitute the sheet-discharge device 50. 
The recording portion 40 has an inkjet head 10 (hereinafter 

simply referred to as “head 10') and a cartridge (not shown) 
in which is stored black ink to be supplied to the head 10. The 
cartridge is connected to the head 10 via a tube and a pump 
(both not shown). 
The head 10 is a line head that is fixedly positioned at a 

prescribed location and has a Substantially rectangular paral 
lelepiped shape that is long in a main scanning direction. The 
lower surface of the head 10 is an ejection surface 10a in 
which a multiplicity of ejection openings are open. In an 
image recording operation, the black ink is ejected from the 
ejection openings. The head 10 is Supported with respect to 
the housing 1a via a head holder 3. The head holder 3 holds 
the head 1 such that a prescribed clearance suitable for record 
ing is formed between the ejection Surface 10a and an upper 
surface of a conveyor belt 33 that will be explained. Here, a 
Sub Scanning direction is a direction that is parallel to a 
conveyance direction (indicated by an arrow A in FIG. 1) in 
which the sheet P is conveyed by the conveyance mechanism 
30 and that is parallel to the horizontal direction. The main 
scanning direction is a direction that is parallel to the hori 
Zontal plane and that is orthogonal to the Sub Scanning direc 
tion. 

The conveyance mechanism 30 has two belt rollers 31, 32, 
the conveyor belt 33, a tension roller 34, a platen 35, a nip 
roller 36, and a peeling plate 37. The conveyor belt 33 is an 
endless bet looped around the two rollers 31, 32 and is subject 
to tension applied from the tension roller 34. The outer cir 
cumferential surface of the conveyor belt 33 is a conveyor 
Surface on which is formed a silicone layer, i.e., a low-tack 
cover layer covering the outer circumferential surface. The 
sheet P is held on the conveyor surface when conveyed. The 
platen 35 is disposed so as to be opposed to the head 10 and 
supports an upper portion of a loop of the conveyor belt 33 
from an inside of the loop. The belt roller 32 is a drive roller 
configured to move the conveyor belt 33. The belt roller 32 is 
rotated clockwise in FIG. 1 by a motor not shown. The belt 
roller 31 is a driven roller configured to be rotated by the 
movement of the conveyor belt 33. The nip roller 36 is con 
figured to press the sheet P conveyed from the sheet-supply 
device 20, onto the conveyor surface of the conveyor belt 33. 
The peeling plate 37 is configured to peel off the sheet P from 
the conveyor belt 33 and to guide the sheet P toward the 
discharge mechanism 60. 
The sheet-supply device 20 has the sheet-supply tray 23, a 

sheet-supply roller 24, two guides 26, and a feed-roller pair 
27. The sheet-supply tray 23 is a box opening upward, and a 
stack of the sheet P can be accommodated therein. The two 
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4 
guides 26 connect the sheet-supply tray 23 and the convey 
ance mechanism 30. The sheet-supply roller 24 is configured 
to rotate under control of the control device 100 so as to 
Supply an uppermost one of the sheets Paccommodated in the 
sheet-supply tray 23. The feed-roller pair 27 is configured to 
rotate under control of the control device 100 so as to feed the 
sheet P supplied from the sheet-supply roller 24 to the con 
veyance mechanism 30. 
The sheet-discharge device 50 will be next explained in 

detail. The sheet-discharge device 50 has the discharge 
mechanism 60, the stopper 70, the discharge tray 80, the 
stopper pivoting mechanism 90, and a sheet-discharge con 
troller 150 (FIG. 6) configured to control various portions of 
the sheet-discharge device 50. The sheet-discharge controller 
150 is one functional portion of the control device 100. 
The discharge mechanism 60 has the discharge opening 61, 

three guides 62, and three transfer-roller pairs 63. The dis 
charge opening 61 is provided at one of opposite ends, in the 
Sub Scanning direction, of the top plate of the housing 1a. The 
three guides 62 connect the conveyance mechanism 30 and 
the discharge opening 61. The rollers of the three transfer 
roller pairs 63 are configured to rotate under control of the 
sheet-discharge controller 150 so as to discharge the sheet P 
conveyed from the conveyance mechanism 30 by permitting 
the sheet P to fly. More specifically, the sheet P is discharged 
from the discharge opening 61 such that the sheet P flies 
above a support surface 81 of the discharge tray 80 and hits on 
the stopper 70. On the support surface 81 of the dischargetray 
80, there are stacked the sheets P discharged from the dis 
charge opening 61. In this sense, the Support Surface 81 may 
be referred to as a sheet stack surface. The sheet P is dis 
charged from the discharge opening 61 such that a center of 
the sheet P in the main scanning direction overlaps a center 
line C that passes a center of the discharge opening 61 in the 
main scanning direction, as shown by the long dashed double 
short dashed line in FIG.3. In the most downstream one of the 
three transfer-roller pairs 63 in the conveyance direction of 
the sheet P, a straight line connecting two rotation axes of the 
respective two rollers intersects the horizontal plane, in other 
words, the two rotation axes are arranged in the vertical 
direction, such that a discharge direction D of the sheet P 
discharged from the discharge mechanism 60 intersects the 
vertical direction. 
The stopper 70 is a flat plate member having a rectangular 

shape. The stopper 71 is provided at the other of the opposite 
ends, in the Sub Scanning direction, of the top plate of the 
housing 1a, so as to be opposed to the discharge opening 61. 
As shown in FIG. 2, the stopper 70 is supported, at its lower 
end portion, by the stopper pivoting mechanism 90 provided 
at the top plate of the housing 1a, so as to extend upward 
therefrom. As shown in FIG. 3, the stopper 70 is disposed on 
a left side of the centerline C in the main scanning direction. 
The stopper 70 has a flat hitting surface (hitting portion) 71 

against which the sheet P discharged from the discharge 
opening 61 by the discharge mechanism 60 hits. The hitting 
surface 71 is disposed on one of opposite sides of the stopper 
70 that is nearer to the discharge opening 61 in a direction E 
of a horizontal component of the discharge direction D. 
(Hereinafter, the direction E of the horizontal component of 
the discharge direction D will be simply referred to as “hori 
Zontal-component direction E where appropriate). To be 
more specific, the hitting surface 71 of the stopper 70 is 
formed such that a direction away from the stopper 70 along 
a normal line of the hitting Surface 71 has a component toward 
the discharge opening 61. Further, as shown in FIG. 3A, the 
hitting surface 71 is formed such that a left end 71a of the 
hitting Surface 71 is located nearer to the discharge opening 
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61 than a right end 71b of the hitting surface 71 in the hori 
Zontal-component direction E. Here, the left end 71a is a 
one-side end of the hitting Surface 71 in the main scanning 
direction, i.e., in an orthogonal direction that is parallel to the 
horizontal plane and that is orthogonal to the discharge direc 
tion D while the right end 71b is an other-side end of the 
hitting surface 71 that is opposite to the left end 71a in the 
main scanning direction (the orthogonal direction). The thus 
formed hitting surface 71 is provided at a position at which a 
left-side portion in FIG. 3 (as a one-side portion) of a leading 
edge P1, in the discharge direction D. of the sheet P dis 
charged from the discharge opening 61 first hits on the hitting 
surface 71. Here, the leading edge of the sheet P is one of four 
edges of the sheet P that first comes out of the discharge 
opening 61 among the four edges and that extends in the main 
scanning direction. Further, the left-side portion (the one-side 
portion) of the leading edge P1 is located nearer to a left-side 
end (as a one-side end) of the sheet P in the main scanning 
direction (the orthogonal direction) than the center of the 
leading edge P1 in the main scanning direction (the orthogo 
nal direction). Further, as shown in FIGS. 2 and 3, the hitting 
surface 71 is inclined in the discharge direction D relative to 
a vertical plane L that includes the main scanning direction 
therein, in other words, the vertical plane L that is parallel to 
the main scanning direction (the orthogonal direction). Such 
that a distance, in the horizontal-component direction E. 
between an upper end of the hitting surface 71 and the dis 
charge opening 61 is larger than a distance, in the horizontal 
component direction E, between a lower end of the hitting 
Surface 71 and the discharge opening 61. 
The discharge tray 80 has the support surface 81 on which 

the sheet P discharged from the discharge opening 61 and 
bounced back by the stopper 70 is supported or stacked. The 
discharge tray 80 is disposed, between the discharge opening 
61 and the stopper 70, at a height level in the vertical direction 
lower than a height level of the hitting surface 71 of the 
stopper 70. As shown in FIGS. 2 and 3, the discharge tray80 
has three wall portions 82, 83, 84 that cooperate with the 
support surface 81 to define a recess 89 in which the dis 
charged sheet P is accommodated. The wall portion 82 (as one 
example of a first wall portion) extends upward from an edge 
or end of the support surface 81 located near to the discharge 
opening 61 in the horizontal-component direction E.The wall 
portion 83 extends upward from a left-side edge or end (in 
FIG. 3) of the support surface 81 in the main scanning direc 
tion. The left-side edge or end of the support surface 81 is 
located near to the left-side end (the one-side end) of the sheet 
P. The wall portion 84 (as one example of a second wall 
portion) extends upward from a right-side edge or end (in 
FIG. 3) of the support surface 81 in the main scanning direc 
tion. The right-side edge or end of the support surface 81 is 
located near to a right-side end (as an other-side end) of the 
sheet P in the main Scanning direction. As apparent from FIG. 
3, the left-side end (the one-side end) and the right-side end 
the other-side end) of the sheet P are opposite to each other in 
the main scanning direction (the orthogonal direction). As 
shown in FIG. 3, the support surface 81 has a plane size, as 
viewed in the vertical direction, larger than that of the sheet P. 
Accordingly, a distance, in the main scanning direction, 
between the wall portion 83 and the wall portion 84 is larger 
than a width, in the main scanning direction, of the sheet P. 
As shown in FIG.2, the stopper pivoting mechanism 90 has 

a pivot portion.91 and a motor (not shown) configured to pivot 
the pivot portion 91. The pivot portion 91 is disposed in a hole 
1b formed in the top plate of the housing 1a, and an upper 
surface 91a of the pivot portion 91 is flush with the top plate. 
A hole 91b is formed in the upper surface 91a of the pivot 
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6 
portion 91. The lower end portion of the stopper 70 is inserted 
in the hole 91b, such that the stopper 70 is supported by the 
pivot portion 91. 
The pivot portion 91 is configured to pivot about an axis 

parallel to the vertical direction by the motor driven under 
control of the sheet-discharge controller 150. The pivot por 
tion 91 pivots such that the stopper 70 is selectively placed at 
one of a first position (a first posture) and a second position (a 
second posture). The first position of the stopper 70 is a 
position shown in FIG.3A at which the hitting surface 71 and 
the vertical plane L that is parallel to the main scanning 
direction define a prescribed angle 01. The second position of 
the stopper 70 is a position shown in FIG. 3B at which the left 
end 71a of the hitting surface 71 is located more distant in the 
horizontal-component direction E from the discharge open 
ing 61 than the left end 71a of the stopper 70 placed at the first 
position and at which the hitting surface 71 and the vertical 
plane L defines a prescribed angle 02. The angle 01 is larger 
than the angle 02. 

Referring next to FIGS. 4A-4E, there will be explained a 
movement of the sheet P discharged when the stopper 70 is 
placed at the first position. 
As shown in FIG. 4A, when the sheet P is discharged from 

the discharge opening 61, the leading edge P1 of the dis 
charged sheet Phits on the stopper 70. To be more specific, the 
leading edge P1 hits on the left end 71a of the hitting surface 
71 at its left-side portion (the one-side portion) that is nearer 
to the left-side end of the sheet P than the center of the leading 
edge P1 in the main scanning direction. In this instance, 
because the hitting surface 71 is inclined in the discharge 
direction D such that the upper end of the hitting surface 71 is 
away from the ejection opening 61, the leading edge P1 of the 
sheet P slightly moves in the discharge direction D along the 
hitting surface 71 while the speed of the movement of the 
sheet P in the discharge direction D is reduced, in other words, 
the momentum of the sheet P in the discharge direction D is 
weakened, due to the hitting on the stopper 70. In this move 
ment, a trailing edge P2 of the sheet P drops down toward the 
Support Surface 81. As a result, a space between arear portion, 
of the sheet P on the side of the trailing edge P2 (i.e., a portion 
of the sheet P near to the trailing edge P2) and the support 
Surface 81 is reduced. The arrangement ensures proper align 
ment of the sheets P with higher reliability, as compared with 
an arrangement in which the trailing edge P2 starts to drop 
downward after the sheet P has taken a prescribed proper 
posture. Further, in this instance, the sheet Protates about a 
hitting point of the sheet P and the stopper 70 in a direction 
indicated by an arrow H1 in FIG. 4B due to the hitting of the 
sheet P and the hitting surface 71. 

Subsequently, as shown in FIG. 4C, the sheet P slips down 
toward the wall portion 82 along the hitting surface 71 and the 
support surface 81 before a right-side end (as an other-side 
end located at the other-side end of the sheet P), in the main 
scanning direction or the orthogonal direction, of the trailing 
edge P2, in the discharge direction D. of the sheet Phits on the 
wall portion 84. Because the sheet P has rotated in the direc 
tion H1 in this instance, the right-side end of the trailing edge 
P2 comes into contact with the wall portion 84 while the sheet 
Pslips down on the support surface 81. Thereafter, the sheet 
P moves, as shown in FIG. 4D, such that a left-side end (as a 
one-side end located at the one-side end of the sheet P), in the 
main scanning direction or the orthogonal direction, of the 
trailing edge P2 hits on the wall portion 82 while the right 
side end of the trailing edge P2 moves along the wall portion 
84. Due to the hitting, the sheet Protates about a hitting point 
of the left-side end of the trailing edge P2 and the wall portion 
82 in a direction indicated by an arrow H2 in FIG. 4D. As a 
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result, the sheet P is stacked on the support surface 81 with the 
entirety of a right-side edge of the sheet P kept in contact with 
the wall portion 84, as shown in FIG. 4E. 

In the present embodiment, the stopper 70 placed at the first 
position is configured such that the right-side end of the 
trailing edge P2 does not come into contact with the wall 
portion 84 before the sheet P that has hit on the hitting surface 
71 moves away from the hitting surface 71. The stopper 70 
placed at the first position may be configured such that the 
right-side end of the trailing edge P2 comes into contact with 
the wall portion 84 before the sheet P that has hit on the hitting 
surface 71 moves away from the hitting surface 71. 

Referring next to FIGS. 5A-5D, there will be explained a 
movement of the sheet P discharged when the stopper 70 is 
placed at the second position. 
When the sheet P is discharged from the discharge opening 

61, the leading edge P1 of the discharged sheet Phits on the 
stopper 70, as shown in FIG. 5A. In this instance, the leading 
edge P1 hits on the left end 71a of the hitting surface 71 at its 
left-side portion (the one-side portion) that is nearer to the 
left-side end of the sheet P than the center of the leading edge 
P1 in the main scanning direction, as in the above-indicated 
case in which the stopper 70 is placed at the first position. Also 
in this instance, because the hitting surface 71 is inclined in 
the discharge direction D such that the upper end of the hitting 
Surface 71 is away from the ejection opening 61, the leading 
edge P1 of the sheet P slightly moves in the discharge direc 
tion D along the hitting surface 71 while the speed of the 
movement of the sheet P toward the discharge direction D is 
reduced, in other words, the momentum of the sheet P toward 
the discharge direction D is weakened, due to the hitting on 
the stopper 70. As in the above-indicated case, the trailing 
edge P2 of the sheet P drops down in the movement, so that 
proper alignment of the sheets P is ensured. Further, in this 
instance, the sheet Protates about a hitting point of the sheet 
P and the stopper 70 in a direction indicated by an arrow H3 
in FIG. 5B due to the hitting of the sheet P and the hitting 
Surface 71. 

Subsequently, as shown in FIG. 5C, the sheet P slips down 
toward the wall portion 82 along the hitting surface 71 and the 
support surface 81. Because the sheet P has rotated in the 
direction H3, the sheet P slips down on the support surface 81 
Such that the right-side end of the trailing edge P2 gets closer 
to the wall portion 84. Thereafter, the sheet P moves such that 
the left-side end of the trailing edge P2 hits on the wallportion 
82 before the right-side end of the trailing edge P2 hits on the 
wall portion 84. Due to the hitting, the sheet Protates about a 
hitting point of the left-side end of the trailing edge P2 and the 
wall portion 82 in a direction indicated by an arrow H4 in FIG. 
5C. As a result, the sheet P is stacked on the support surface 81 
with the entirety of the right-side edge of the sheet P located 
near to the wall portion 84, as shown in FIG.5D. Because the 
angle 02 of the hitting surface 71 when the stopper 71 is 
placed at the second position is Smaller than the angle 01 of 
the hitting surface 71 when the stopper 71 is placed at the first 
position, the sheet P that has hit on the stopper 70 placed at the 
second position does not move toward the wall portion 84 to 
such an extent that the entirety of the right-side edge of the 
sheet P contacts the wall portion 84. However, every sheet P 
that has hit on the stopper 70 placed at the second position 
similarly moves rightward, so that a variation in positions of 
the sheets P in the main scanning direction when stacked is 
reduced, resulting in improved alignment of the sheets P. 
On the other hand, every sheet P that has hit on the stopper 

70 placed at the first position move toward the wall portion 84 
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8 
to Such an extent that the entirety of the right-side edge of each 
sheet P contacts the wall portion 84, resulting in improved 
alignment of the sheets P. 

Referring next to FIG. 6, the control device 100 will be 
explained in detail. The control device 100 includes a Central 
Processing Unit (CPU), a Read Only Memory (ROM) which 
stores programs to be executed by the CPU and which rewrit 
ably stores data to be utilized in the programs, and a Random 
Access Memory (RAM) in which data is temporarily stored 
when the programs are executed. Various functional portions 
that constitute the control device 100 are established by cor 
poration of the hardware indicated above and software in the 
ROM. As shown in FIG. 6, the control device 100 includes a 
reception portion 142, an image-data storage portion 143, an 
image-recording controller 144, and a sheet-discharge con 
troller 150, each as the functional portion. 
The reception portion 142 is configured to receive a record 

ing command transmitted from an external device (such as a 
PC or the like connected to the printer 1). The image-data 
storage portion 143 is configured to store image databased on 
which an image is to be recorded on the sheet P. 
The image-recording controller 144 is configured to per 

forman image recording operation on the sheet P on the basis 
of the recording command received by the reception portion 
142. More specifically, the image-recording controller 144 is 
configured to control the sheet-supply roller 24, the feed 
roller pair 27, and the conveyance mechanism 30 such that the 
sheet is supplied from the sheet-supply tray 23 and the Sup 
plied sheet P passes right below the ejection surface 10a. 
Further, the image-recording controller 144 is configured to 
control the head 10 to eject the ink from the ejection openings 
Such that an image based on the image data stored in the 
image-data storage portion 143 is recorded on the sheet P 
conveyed by the conveyance mechanism 30 right below the 
ejection Surface 10a. This ink ejection operation is performed 
at timing synchronized with conveyance of the sheet P on the 
basis of a detection signal from a sheet sensor 41. The sheet 
sensor 41 is disposed between the nip roller 36 and the head 
10 in the conveyance direction A and is configured to detect a 
leading end of the sheet P. 
The sheet-discharge controller 150 is configured to control 

the transfer-roller pairs 63 and the stopper pivoting mecha 
nism 90 such that the sheet P on which the image has been 
recorded under control of the image-recording controller 144 
is discharged onto the Support Surface 81 of the discharge tray 
80 so as to be stacked thereon. The sheet-discharge controller 
150 includes a stopper-pivoting controller 151 and a convey 
ance controller 152. 
The stopper-pivoting controller 151 is configured to con 

trol the stopper pivoting mechanism 90 such that, where the 
reception portion 142 receives a new recording command, the 
stopper 70 that is being placed at the first position is placed at 
the second position only when an initial sheet P on which an 
image based on the new recording command has been ini 
tially recorded is discharged from the discharge opening 61. 
According to the arrangement, the initial sheet P on which the 
image based on the new recording command has been ini 
tially recorded is stacked on an uppermost one of the sheets P 
that are already discharged to the discharge tray 80 and placed 
on the support surface 81, such that the initial sheet P is 
shifted, in the main scanning direction, relative to the upper 
most sheet. 
The conveyance controller 152 is configured to control the 

transfer-roller pairs 63 such that the sheet P is discharged 
from the discharge opening 61 at a prescribed discharge 
speed. The prescribed discharge speed is set to a speed that 
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enables the sheet P discharged from, the discharge opening 61 
to fly above the support surface 81 so as to hit on the stopper 
T0. 

Referring next to FIG. 7, there will be explained an opera 
tion of the printer 1 according to the present embodiment. 
When the reception portion 142 receives a recording com 

mand from an external device (S1), the image-recording con 
troller 144 controls the sheet-supply roller 24, the feed-roller 
pair 27, the conveyance mechanism 30, and the head 10 such 
that an image recording operation is performed on one sheet 
P on the basis of the recording command received by the 
reception portion 142 (S2). Subsequently, the conveyance 
controller 152 controls the transfer-roller pairs 63 such that 
the sheet P is discharged from the discharge opening 61 at the 
prescribed discharge speed (S3). The stopper 70 is normally 
placed at the first position under control of the stopper-pivot 
ing controller 151. Accordingly, the sheet P discharged from 
the discharge opening 61 is stacked on the Support Surface 81 
with the entirety of its right-side edge in FIG.3 kept in contact 
with the wall portion 84 as described above. 

Thereafter, the image-recording controller 144 judges 
whether or not the image recording operation based on the 
recording command received by the reception portion 142 has 
been completed for all of the sheets Peach as a target of the 
image recording operation based on the current recording 
command (S4). Where it is judged that the image recording 
operation has been completed for all of the sheets P (S4:YES) 
and the reception portion 142 does not receive a new record 
ing command (S5: NO), the present processing is ended. 
On the other hand, where it is judged that the image record 

ing operation has not been completed (S4: NO), the process 
returns back to step S2 and the image-recording controller 
144 continuously controls the sheet-supply roller 24, the 
feed-roller pair 27, the conveyance mechanism 30, and the 
head 10 Such that the image recording operation is performed 
on the sheet P on the basis of the recording command (S2). 
Subsequently, the conveyance controller 152 controls the 
transfer-roller pairs 63 such that the sheet P is discharged 
from the discharge opening 61 at the prescribed discharge 
speed (S3). It is noted that the control described above is 
repeatedly executed at a plurality of times corresponding to a 
number of the sheets P for one recording command. In this 
way, a plurality of sheets P discharged from the discharge 
opening 61 are stacked on the support surface 81 with the 
entirety of the right-side edge in FIG.3 of each sheet P kept in 
contact with the wall portion 84. 

Thereafter, where the reception portion 142 does not 
receive any new recording command at S5 (S5: NO), the 
present processing is ended. On the other hand, where the 
reception portion 142 receives a new recording command 
different from the preceding recording command (S5: YES), 
the stopper-pivoting controller 151 controls the stopper piv 
oting mechanism 90 such that the stopper 70 that is being 
placed at the first position is placed at the second position 
(S6). Subsequently, the image-recording controller 144 con 
trols the sheet-supply roller 24, the feed-roller pair 27, the 
conveyance mechanism 30, and the head 10 such that the 
image recording operation is performed on one sheet P on the 
basis of the new recording command in question as a current 
command (S7). Thereafter, the stopper-pivoting controller 
151 judges whether or not the sheet P on which the image 
recording operation has been performed on the basis of the 
current recording command is an initial sheet on which an 
image based on the current recording command has been 
initially recorded (S8). Where the sheet is the initial sheet P 
(S8: YES), the conveyance controller 152 controls the trans 
fer-roller pairs 63 such that the sheet P is discharged from the 
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10 
discharge opening 61 at the prescribed discharge speed (S9). 
As a result, the sheet P is stacked on an uppermost one of the 
sheets P that are already discharged to the discharge tray80 
such that the entirety of the right-side edge in FIG. 3 of the 
sheet P discharged from the discharge opening 61 is located 
near to the wall portion 84 though the right-side edge of the 
sheet P does not contact the wall portion 84. Accordingly, the 
initial sheet P1 on which the image based on a new recording 
command has been initially recorded is stacked so as to be 
shifted, in the main scanning direction, from the uppermost 
one of the sheets P that are already discharged to the discharge 
tray 80. 

Subsequently, the image-recording controller 144 judges 
whether or not the image recording operation based on the 
new recording command received by the reception portion 
142 has been completed for all of the sheets Peach as a target 
of the image recording operation based on the current record 
ing command (S10). Where it is judged that the image record 
ing operation has been completed for all of the sheets (S10: 
YES) and the reception portion 142 does not receive any new 
recording command (S5: NO), the present processing is 
ended. 
On the other hand, where it is judged that the image record 

ing operation has not been completed for all of the sheets 
(S10: NO), the process returns back to S7 and the image 
recording controller 144 continuously controls the sheet-Sup 
ply roller 24, the feed-roller pair 27, the conveyance mecha 
nism 30, and the head 10 such that the image recording 
operation based on the current recording command is per 
formed on the sheet P (S7). Subsequently, the stopper-pivot 
ing controller 151 judges whether or not the sheet P on which 
the image recording operation has been performed on the 
basis of the current recording command is an initial sheet on 
which an image based on the current recording command has 
been initially recorded (S8). Where the sheet P is not the 
initial sheet P (S8: NO), the stopper-pivoting controller 151 
controls the stopper pivoting mechanism 90 such that the 
stopper 70 that is being placed at the second position is placed 
at the first position (S.11). Subsequently, the conveyance con 
troller 152 controls the transfer-roller pairs 63 such that the 
sheet P is discharged from the discharge opening 61 at the 
prescribed discharge speed (S9). As a result, the sheet P 
discharged from the discharge opening 61 is stacked, on the 
sheet shifted as described above, with the entirety of its right 
side edge in FIG.3 kept in contact with the wall portion 84. 
According to the arrangement described above, only one 
initial sheet P on which an image based on a new recording 
command has been initially recorded is stacked so as to be 
shifted, in the main Scanning direction, from an uppermost 
one of the sheets P that are already discharged to the discharge 
tray 80. Therefore, a user can easily recognize a set of the 
sheets P for every recording command. 
Where the reception portion 142 does not receive any new 

recording command at S5 (S5: NO) after S10, the present 
processing is ended. On the other hand, where the reception 
portion 142 receives a new recording command at S5 (S5: 
YES) after S10, the processing described above is executed. 

According to the present embodiment, the sheet P dis 
charged from the discharge opening 61 is bouncedback, more 
specifically, bounced back toward the discharge opening 61 
by the stopper 70 and is stacked on the support surface 81 of 
the discharge tray 80. Here, the wording “back toward the 
discharge opening 61 not only means a direction exactly 
opposite to the discharge direction D, but also broadly 
includes any direction toward the discharge opening 61 that 
inclines relative to the direction exactly opposite to the dis 
charge direction D. In this instance, the left-side portion (the 
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one-side portion) of the leading edge P 1 of the sheet P first 
hits on the hitting surface 71 of the stopper 70. Accordingly, 
the sheet P bounced back by the stopper 70 moves rightward 
toward the wall portion 84. Thus, the sheets P discharged 
from the discharge opening 61 similarly move rightward, so 
that a variation in positions of the sheets P in the main scan 
ning direction when stacked is reduced, resulting in improved 
alignment of the sheets P. 
The hitting surface 71 of the stopper 70 is formed such that 

the left end 71a is located nearer to the discharge opening 61 
than the right end 71b in the horizontal-component direction 
E. Accordingly, it is possible to similarly move each of the 
sheets P discharged from the discharge opening 61 rightward 
in a simple structure. 
As one modified example, the stopper 70 may be config 

ured so as to be placed at a third position (a third posture) 
between the first position and the second position. That is, the 
third position of the stopper 70 is a position at which a pre 
scribed angle 03 is defined by the hitting surface 71 and the 
vertical plane L, as shown in FIG. 8. The angle 03 is larger 
than the angle 02 and is Smaller than the angle 01. 

Referring to FIG. 8, there will be explained a movement of 
the sheet P discharged when the stopper 70 is placed at the 
third position. 
As shown in FIG. 8A, when the sheet P is discharged from 

the discharge opening 61, the leading edge P1 of the sheet P 
hits on the stopper 70. In this instance, as in the case in which 
the stopper 70 is placed at the first position, the left-side 
portion, in the main scanning direction, of the leading edge P1 
first hits on the left end 71a of the hitting surface 71. (The 
left-side portion of the leading edge P1 is located nearer to the 
left-side end of the sheet P than the center of the leading edge 
P1 in the main scanning direction.) Also in this instance, 
because the hitting surface 71 is inclined in the discharge 
direction D such that the upper end of the hitting surface 71 is 
away from the discharge opening 61, the leading edge P1 of 
the sheet P slightly moves in the discharge direction D along 
the hitting surface 71 while the speed of the movement of the 
sheet P in the discharge direction D is reduced, in other words, 
the momentum of the sheet P in the discharge direction D is 
weakened, due to the hitting on the stopper 70. As described 
above, the trailing edge P2 of the sheet P drops down in the 
movement, so that proper alignment of the sheets P is 
ensured. Further, in this instance, the sheet Protates about a 
hitting point of the sheet P and the stopper 70 in a direction 
indicated by an arrow H5 in 8B due to the hitting of the sheet 
P and the hitting surface 71. 

Subsequently, as shown in FIG. 8C, the sheet P slips down 
toward the wall portion 82 along the hitting surface 71 and the 
support surface 81. Because the sheet P has rotated in the 
direction H5, the sheet P slips down on the support surface 81 
Such that the right-side end of the trailing edge P2 gets closer 
to the wall portion 84. Thereafter, the sheet P moves such that 
the left-side end of the trailing edge P2 hits on the wallportion 
82 before the right-side end of the trailing edge P2 hits on the 
wall portion 84. Due to the hitting, the sheet Protates about a 
hitting point of the left-side end of the trailing edge P2 and the 
wall portion 82 in a direction indicated by an arrow H6 in FIG. 
8C. As a result, the sheet P is stacked on the support surface 81 
with the entirety of the right-side edge of the sheet P 1 kept in 
contact with the wall portion 84, as shown in FIG. 8D. 
Because the stopper 70 is placed at the third position as 
described above, the right-side end of the trailing edge P2 of 
the sheet P can be brought into contact with the wall portion 
84 after the left-side end of the trailing edge P2 of the sheet P 
has contacted the all portion 82. Hence, all of the sheets P that 
have hit on the stopper 70 placed at the third position move 
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toward the wall portion 84 to such an extent that the entirety 
of the right-side edge of each sheet P contacts the wall portion 
84, resulting in proper alignment of the sheets P. 
As another modified example, another stopper 270 may be 

provided on the support surface 81 so as to have the same 
positional relationship as the stopper 70 with respect to the 
main scanning direction, as shown in FIG.9. The stopper 270 
is disposed between the stopper 70 and the discharge opening 
61. The stopper 270 has a shape similar to that of the stopper 
70, and its lower end portion is inserted in a hole 260 formed 
in the support surface 81 so as to extend upward. The stopper 
270 is detachably inserted in the hole 260. Accordingly, the 
stopper 270 is removable when not necessary. 
The stopper 270 has a hitting surface 271 similar to the 

hitting surface 71 described above. The stopper 270 is dis 
posed such that an angle 04 defined by the hitting surface 271 
and the vertical plane L is larger than the above-indicated 
angle 01, as viewed in the vertical direction, in other words, 
where the stopper 70 and the stopper 270 are projected on a 
plane orthogonal to the vertical direction. The hitting Surface 
271 is inclined toward the discharge direction D similarly to 
the hitting surface 71. 

According to the thus structured stopper 270, even where a 
sheet Q whose size is smaller than that of the sheet P is 
discharged from the discharge opening 61, it is possible to 
ensure properalignment of the sheets Q. Where the sheet size 
is Small, the sheet Q discharged from the discharge opening 
61 may slip down on the Support Surface 81 without coming 
into contact with the stopper 70. In view of this, the stopper 
270 is disposed between the stopper 70 and the discharge 
opening 61, thereby permitting the discharged sheet Q to hit 
on the hitting surface 271 and to be subsequently stacked on 
the support surface 81. 
When the sheet Q is discharged from the discharge opening 

61, a leading edge Q1 of the sheet Q hits on the stopper 270, 
as shown in FIG. 9. In this instance, a left-side portion (as a 
one-side portion), in the main scanning direction, of the lead 
ing edge Q1 first hits on the hitting surface 271. The left-side 
portion of the leading edge Q1 is nearer to a left-side end (as 
a one-side end) of the sheet Q than the center of the leading 
edge Q1 in the main scanning direction. Also in this instance, 
because the hitting surface 271 is inclined in the discharge 
direction D such that the upper end of the hitting surface 71 is 
away from the discharge opening 61, the leading edge Q1 of 
the sheet Q slightly moves in the discharge direction Dalong 
the hitting surface 271 while the speed of the movement of the 
sheet Q in the discharge direction D is reduced, in other 
words, the momentum of the sheet Q in the discharge direc 
tion is weakened, by the hitting on the stopper 270. As in the 
case described above with respect to the sheet P, a trailing 
edge Q2 of the sheet Q drops down in the movement, so that 
proper alignment of the sheets Q is ensured with higher reli 
ability. Further, in this instance, the sheet Q rotates about a 
hitting point of the sheet Q and the stopper 270 in a direction 
indicated by an arrow H7 in FIG.9 due to the hitting of the 
sheet Q and the hitting surface 271. Therefore, even if the size 
of the sheet Q is small, the sheet Q moves largely toward the 
right side in FIG. 9. 

Subsequently, the sheet Q slips down toward the wall por 
tion 82 along the hitting surface 271 and the support surface 
81, as shown in FIG. 9. In this instance, because the sheet P 
has rotated in the direction H7, the sheet Q slips down on the 
Support Surface 81 Such that a right-side end of the trailing 
edge Q2 gets closer to the wall portion 84. Thereafter, the 
sheet Q moves such that a left-side end of the trailing edge Q2 
hits on the wall portion 82 before the right-side end of the 
trailing edge Q2 hits on the wallportion 84. Due to the hitting, 
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the sheet Q rotates about a hitting point of the left-side end of 
the trailing edge Q2 and the wall portion 82 in a direction 
indicated by an arrow H8 in FIG. 9. As a result, the sheet Q is 
stacked on the support surface 81 with the entirety of a right 
side edge of the sheet Q kept in contact with the wall portion 
84. Owing to the stopper 270 provided as described above, the 
right-side end of the trailing edge Q2 of the sheet Q can be 
brought into contact with the wallportion 84 after the left-side 
end of the trailing edge Q2 has contacted the wall portion 82. 
Hence, all of the sheets Q that have hit on the stopper 270 
move toward the wall portion 84 to such an extent that the 
entirety of the right-side edge of each sheet Q contacts the 
wall portion 84, ensuring proper alignment of the sheets Q 
with higher reliability. 
As a modification of the example of FIG.9, the stopper 270 

may be disposed such that an angle defined by the hitting 
surface 271 and the vertical plane L is larger than the angle 04, 
and the right-side end of the trailing edge Q2 of the sheet Q 
that slips down on the support surface 81 after having hit on 
the hitting surface 271 may be brought into contact with the 
wall portion 84 at timing earlier than timing at which the 
left-side end thereof is brought into contact with the wall 
portion 82. The arrangement also ensures advantages similar 
to those obtained when the stopper 70 is placed at the first 
position in the illustrated embodiment. 
As still another modified example, a plurality of stoppers 

may be provided at the other of the opposite ends, in the sub 
scanning direction, of the top plate of the housing 1a. So as to 
be arranged in the main scanning direction. For instance, 
where two stoppers are provided on the left side of the cen 
terline C, an inner one of the two stoppers nearer to the 
centerline C may be disposed so as to be more distant from the 
discharge opening 61 in the horizontal-component direction 
Ethan an outer one of the two stoppers. In this arrangement, 
the outer stopper can ensure proper alignment of A4-size 
sheets and B5-size sheets while the inner stopper can ensure 
proper alignment of sheets with a business-card size and a 
postcard-size, for instance. In this case, the transfer-roller 
pairs may be controlled by the conveyance controller of the 
sheet-discharge controller Such that the discharge speed of 
Smaller-sized sheets is higher than that of larger-sized sheets. 
This arrangement enables the Smaller-sized sheets to hit on 
the inner stopper. 

While the embodiment of the present invention and the 
modified examples thereofhave been explained above, it is to 
be understood that the invention is not limited to the details of 
the illustrated embodiment and the modified examples, but 
may be embodied with various changes which may occur to 
those skilled in the art, without departing from the scope of 
the invention defined in the attached claims. For instance, the 
stopper 70 may be disposed on the centerline C of the dis 
charged sheet in the main Scanning direction, as shown in 
FIGS. 10A and 10B. Also in this instance, because the hitting 
surface 71 of the stopper 70 is inclined relative to the vertical 
plane Las viewed from above, the left-side portion in FIG. 10 
of the leading edge of the sheet first hits on the stopper 70. The 
left-side portion (as the one-side portion) of the leading edge 
of the sheet is located nearer to the left-side end (as the 
one-side end) of the sheet than the center of the leading edge 
in the main scanning direction. In short, the stopper may be 
disposed at any position as long as the stopper enables the 
one-side portion of the leading edge of the sheet discharged 
from the discharge opening 61 to first hit on the stopper. In 
this instance, as shown in FIG. 10C, the stopper 70 may be 
rotated, namely, the hitting surface 71 may be rotated to a 
position at which the hitting surface 71 and the vertical plane 
L define a prescribed angle 05, such that the right-side portion 
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14 
in FIG. 10 of the leading edge of the sheet first hits on the 
hitting surface 71, for thereby shifting the position, in the 
main scanning direction, of the sheet P discharged to the 
discharge tray 80. In this respect, like the stopper 70, the 
stopper 270 may also be disposed on the centerline of the 
discharged sheet in the main scanning direction. 

It is not necessary for the stopper 70, 270 to have the flat 
hitting surface 71, 271. The stopper 70, 270 may have a 
partially flat hitting surface. For instance, the partially flat 
hitting Surface may be formed by cutting a part of a cylindri 
cal stopper. Further, the stopper may have a shape whose 
cross section is a circle, a triangle, oran n-sided polygon (na 
natural number not smaller than five). 

Further, it is not necessary for the stopper to be inclined in 
the discharge direction D. In other words, the hitting surface 
(the hitting portion) on which the sheet hits may beformed so 
as to be parallel to the vertical direction or may be formed so 
as to be inclined in a direction opposite to the direction in 
which the hitting surface 71,271 is inclined, in other words, 
the upper end portion of the hitting Surface may be located 
nearer to the discharge opening 61 than the lower end portion 
in the horizontal-component direction E. Moreover, it is not 
necessary to provide the stopper pivoting mechanism 90. That 
is, the stopper may be fixed at a prescribed position Such as the 
first position or the second position. 
The present invention is applicable to serial-type ink-jet 

printers. Further, the present invention is applicable to not 
only printers, but also facsimile machines, copying machines, 
and so on. Moreover, the present invention is applicable to 
image recording apparatus configured to record an image on 
a sheet with a printing agent other than ink. Further, various 
kinds of recordable media other than the sheet P may be used. 

In the illustrated embodiment, the control device 100 may 
be constituted by a single CPU, a plurality of CPUs, a specific 
application specific integrated circuit (ASIC), or a combina 
tion of the CPU and the specific ASIC. 
What is claimed is: 
1. A sheet-discharge device, comprising: 
a sheet-discharge mechanism having a discharge opening 

and configured to discharge a sheet from the discharge 
opening in a discharge direction that intersects a vertical 
direction by permitting the sheet to fly: 

a stopper having a hitting portion against which a leading 
edge, in the discharge direction, of the sheet discharged 
from the discharge opening hits, so that the sheet is 
bounced back; 

a discharge tray having a Support Surface on which the 
sheet bounced back by the stopper is supported, the 
discharge tray being disposed, between the discharge 
opening and the stopper, at a height level in the vertical 
direction lower than a height level of the hitting portion 
of the stopper, and 

a sheet-discharge controller configured to control the 
sheet-discharge mechanism such that the sheet dis 
charged from the discharge opening flies above the Sup 
port Surface, 

wherein the hitting portion is provided at a position at 
which a one-side portion of the leading edge of the sheet 
first hits the hitting portion, the one-side portion of the 
leading edge being nearer to a one-side end of the sheet 
than a center of the leading edge in an orthogonal direc 
tion that is parallel to a horizontal plane and that is 
orthogonal to the discharge direction. 

2. The sheet-discharge device according to claim 1, 
wherein the discharge tray includes a first wall portion that 

extends upward from an end of the Support Surface 
located near to the discharge opening and a second wall 
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portion that extends upward from an end of the support 
surface located near to an other-side end of the sheet in 
the orthogonal direction, the other-side end of the sheet 
being opposite to the one-side end of the sheet in the 
orthogonal direction, and 

wherein the stopper is provided such that a one-side end, in 
the orthogonal direction, of a trailing edge, in the dis 
charge direction, of the sheet bounced back by the stop 
per first comes into contact with the first wallportion and 
thereafter an other-side end, in the orthogonal direction, 
of the trailing edge comes into contact with the second 
wall portion, the one-side end of the trailing edge of the 
sheet being located at the one-side end of the sheet, the 
one-side end and the other-side end of the trailing edge 
of the sheet being opposite to each other in the orthogo 
nal direction. 

3. The sheet-discharge device according to claim 1, 
wherein the discharge tray includes a first wall portion that 

extends upward from an end of the support surface 
located near to the discharge opening and a second wall 
portion that extends upward from au end of the support 
Surface located near to an other-side end of the sheet in 
the orthogonal direction, the other-side end of the sheet 
being opposite to the one-side end of the sheet in the 
orthogonal direction, and 

wherein the stopper is provided such that a one-side end, in 
the orthogonal direction, of a trailing edge, in the dis 
charge direction, of the sheet bounced back by the stop 
percomes into contact with the first wall portion after an 
other-side end, in the orthogonal direction, of the trailing 
edge has come into contact with the second wall portion, 
the one-side end of the trailing edge of the sheet being 
located at the one-side end of the sheet, the one-side end 
and the other-side end of the trailing edge of the sheet 
being opposite to each other in the orthogonal direction. 

4. The sheet-discharge device according to claim 1, 
wherein the hitting portion has a flat hitting surface, and 
wherein the hitting surface is disposed on one of opposite 

sides of the stopper that is nearer to the discharge open 
ing in a direction of a horizontal component of the dis 
charge direction and the hitting surface is formed such 
that a one-side end, in the orthogonal direction, of the 
hitting surface that is near to the one-side end, in the 
orthogonal direction, of the sheet is located nearer to the 
discharge opening than an other-side end, in the 
orthogonal direction, of the hitting surface, the one-side 
end and the other-side end of the hitting surface being 
opposite to each other in the orthogonal direction. 

5. The sheet-discharge device according to claim 4. 
wherein the hitting surface is inclined in the discharge direc 
tion relative to a vertical plane that is parallel to the orthogo 
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nal direction, such that a distance, in the direction of the 
horizontal component, between an upper end of the hitting 
Surface and the discharge opening is larger than a distance, in 
the direction of the horizontal component, between a lower 
end of the hitting surface and the discharge opening. 

6. The sheet-discharge device according to claim 4, further 
comprising another stopper having a hitting portion against 
which the leading edge, in the discharge direction, of the sheet 
discharged from the discharge opening hits, so that the sheet 
is bounced back, said another stopper being disposed at a 
position different from a position at which the stopper is 
disposed, 

wherein the hitting portion of said another stopper has a flat 
hitting surface against which the one-side portion of the 
leading edge of the sheet first hits, and 

wherein the hitting surface of said another stopper is pro 
vided such that an angle defined by the hitting surface of 
said another stopper and a vertical plane that is parallel 
to the orthogonal direction is larger thananangle defined 
by the hitting surface of the stopper and the vertical 
plane, where the stopper and said another stopper are 
projected on a plane orthogonal to the vertical direction. 

7. The sheet-discharge device according to claim 4, further 
comprising a stopper pivoting mechanism configured to pivot 
the stopper such that the stopper is selectively placed at one of 
a first position at which the one-side end, in the orthogonal 
direction, of the hitting surface of the stopper is located, in the 
direction of the horizontal component of the discharge direc 
tion, nearer to the discharge opening than the other-side end, 
in the orthogonal direction, of the hitting surface of the stop 
per; and a second position at which the one-side end, in the 
orthogonal direction, of the hitting surface of the stopper is 
located more distant from the discharge opening than when 
the stopper is located at the first position. 

8. An image recording apparatus, comprising: 
the sheet-discharge device defined in claim 7: 
a recording portion configured to record an image on the 

sheet based on a recording command before the sheet is 
discharged from the discharge opening by the sheet 
discharge mechanism; and 

a stopper-pivoting controller configured to control the 
stopper pivoting mechanism to pivot the stopper from 
the first position to the second position or from the 
second position to the first position, such that, where a 
new recording command is received, at least one sheet 
on which an image has been recorded based on the new 
recording command is stacked on sheets already dis 
charged to the discharge tray at a position different from 
a position of an uppermost one of the sheets. 


